The derivatives of 2,6-dihydroxyacetophenone [4]arene were synthesized via one-step in the presence of base catalyzed cyclocondensation reaction of equimolar volumes of different aliphatic aldehydes and 2,6-dihydroxyacetophenone. All the compounds were purified by column chromatography and characterized by 1 H-NMR Spectroscopy, 13 C-NMR Spectroscopy, IR Spectroscopy, and Mass spectrometry techniques. The compounds were provided with good yield and can be successfully useful for various amino acid detection because of the four ketone groups in 2,6-Dihydroxyaceto-phenone[4]arene were able to react with the amino group of amino acid to give a stable product formation. It was caused by the intermolecular hydrogen bonded between the two groups, ketone and carboxylic group of amino acid. This recognition of amino acid was carried out in UV-vis spectroscopic technique.
Introduction
To understand the study of non-covalent molecular interactions, macrocyclic compounds offer exclusive models. They also create building blocks for molecular and supramolecular designs and producing molecular devices and progressive materials. 1 Calix [4] arenes are well-known class of bowl like compounds which have received attention due to their simplicity of preparation and tendency to display host-guest complexes. [2] [3] Similarly, it can be carried out in the formation of complexation study [4] [5] [6] and chemical separation. 7 An effect on the stability of Resorcin [4] arene is the capability to bind toughly with the solvent molecule. 8 In the resorcinol ring the presence of a vacant ortho position and two hydroxyl groups allows the macrocyclic moleculefor a number of useful synthetic derivatization to form various sophisticated macrocyclic structure. So, Resorcin [4] arenes have been used for the production of various molecular capsules. 9 The acid catalyzed cyclocondensation reaction of resorcinol, or phenolic compound through some aliphatic aldehydes are well known, since it produces an amorphous mixture of products with high molecular weights. 10 Furthermore, synthesis of Resorcin [4] arene with base catalyst using formaldehyde was reported. 11 Different macrocyclic compounds in the Resorcin [4] arenes have customs that Resorcin[4&6] arenes show different interaction. 12 Resorcin [4] arene involved in Molecular encapsulation [13] [14] and Metal Organic Framework and different kinds of functionalization. 15, 16 The superior macrocyclic hosts inside the addition of small guest molecules is a growing area of research by a various kind of applications, one of them is recognition of analyte.
The Resorcin [4] arene motifs were prepared by the acid catalyzed condensation reaction between resorcinol and different aldehydes. An electron withdrawing group at the 2-position of resorcinol ring deactivate them for electrophilic substitution reaction, therefore, are very difficult to cyclized with substantial yield and/or form many isomers. The base catalyzed cyclocondensation reaction of 2-methylresorcinol with formaldehyde had been reported. 11 The same research group also reported the reaction of 2-butyrylresorcinol with paraformaldehyde using potassium tert-butoxide as base give a 56% yield of cyclic tetramer.
In the present efforts, first time we successfully condense 2,6-Dihydroxyacetophenone, with electron withdrawing group at the 2-position, to aliphatic aldehyde. The formerly published articles mostly use paraformaldehyde for condensation but here aliphatic aldehydes successfully used, which can expand the scope of further derivatization. We describe a novel synthesis of new artificial receptors of 2,6-Dihydroxyacetophenone [4] arenes by using CH3O -Na + (sodium methoxide) as base. These will provide cyclic structure of the molecule and even arrangement of two hydroxyl groups. 21 Several artificial receptors were developed for the detection of protein surface. 22 Disorder of the biotic substances have create very serious difficulties in the human body. Some amino acids like Histidine (His) and cysteine (Cys) deficiency may lead to a metabolic as well as heart problem. Coronary heart disease and Alzheimer's disease and can caused by the absence of said amino acids. 23 We established a new sensor for detection of biotic amino acid, which is electrophilic due to ketone group to attract the nucleophilic amino acid.
Where, R=C2H5, C3H7, C4H9, C5H11, C6H13, C7H15, C8H17, C9H19
Scheme: 1 Synthesis of 2,6-dihydroxyacetophenone[4]arene
General UV-vis spectra measurement
The stock solution of sensors 1a-1h was prepared in acetonitrile solvent (sonicated solution). UVvis spectra also recorded in acetonitrile. The stock solutions of amino acids were prepared in distilled water. The UV-vis spectra were display the band of sensors 1a-1h is about around 350 nm. After the addition of amino acid solution, the band shifts at 390 nm.
Result and Discussion

Synthesis
A condensation reaction of the 2,6-dihydroxyactophenone with aliphatic aldehyde using strong base sodium methoxide in solvent THF at reflux temperature have been successfully carried out to get a good product and a stable structural formation of 2,6-dihydroxyacetophenone [4] arene. All the synthesized compounds have tetrameric bowl shape ring formation. In this synthesis we modified the synthetic pathway that is reported earlier for the condensation reaction between 2-butyrylresorcinol and paraformaldehyde in the presence of potassium tert-butoxide. 11 We tried this procedure for 2,6-dihydroxyacetophenone with aromatic aldehyde but it was not proceed at al. We developed a new synthetic pathway for 2,6-Dihydroxyacetophenone [4] arene synthesis. For the synthesis of target molecule, we had tried various acids like, Conc. HCl and PTSA (para-toluene sulfonic acid). Furthermore, we also tried different bases like TEA (triethylamine), C5H5N (pyridine), NaOH (sodium hydroxide), and KOH (potassium hydroxide). However, the reaction was not complete. Finally, CH3O -Na + used as a base for completion of reaction with high yield. CH3O -Na + is strong base and methoxide pulls proton to give methanol so it can be used in many organic synthesis. Methoxide pulls proton, hence it is effectively working in the completion of this reaction with good yield and lower isomer formation, than the other bases. The long chain aliphatic aldehydes were condensed effectively than aromatic aldehyde because of the steric hindrance of the aromatic ring. 1 H and 13 C-NMR spectra were recorded using 400 MHz Bruker Avance spectrometer. 1 H-NMR carried out in DMSO-d6 and CDCl3.The δ value of 8 hydroxyl group is shifts around 9 ppm for 1a, 1b and 1c (CDCl3), and for another compounds it is observe at around 11 ppm (DMSO-d6), because of the ketonic environment in the 2,6-dihydroxyacetophenone moiety. The characteristic peak of bridge proton found in between4 to 4.5 ppm as triplet, it shows that the 2,6-dihydroxyactophenone [4] . The IR spectrum shows a broad absorption peak of hydroxyl group in between 3100-3400 cm 
Detection of amino acid
There are significant role of Amino acid decarboxylases in numerous diverse biological pathways in both plants and animals, like, smooth muscle contraction, gastric acid secretion, immune regulation, allergic response, and wound healing in animals as well as cell explosion and distinction, invisibility and growth, flower induction and development, embryogenesis, fruit-set and growth, and fruit ripening in plants. 17, 24 The substituted calix [4] arene over by carboxylic groups shows the interaction with arginine, and lysine also reported. 25 The different types of amines had been used for the synthesis and observe receptor properties of heterofunctionalized derivative of rctt-C-naphthyl resorcinarene. 26 The main aim of our work is to develop a sensor molecule which can recognize amines in aqueous solution. The interaction of sensors with the amino acid receptor have done by the electrophilic nature of ketonic group in the 2,6-dihydroxyacetophenone [4] arene ring, which will attract to nucleophilic group of amino acid. The 2,6-dihydroxyacetophenone [4] arene having four ketone groups that is reserved to react with the amino group of amino acid. Here, the detection of amino acids has been carried out by UV-vis spectroscopic technique. For the detection of amino acid, the concentration of sensor and amino acid were taken about 1x10 -5 M in acetonitrile solvent and 1x10 -4 M in distilled water respectively. The observation of amino acid detection was done by adding amino acid progressively into the sensor solution. The UV-vis spectroscopy experiments of all the sensors have observed the λmax value at around 350nm. After addition of amino acid it has shown increasing at around 390nm because of new compound formation. The isobestic point is at 370 nm which indicates that the new product formation have done after the addition of amino acid. Here, we tested three different amino acids which are nucleophilic in nature. Ketonic group of sensor and amino acid group of amine compounds react together and it will produce intermolecular hydrogen bond between two groups, which will give stable structural formation of the final product after the titration. We also tried amino acid with 2,6-Dihydroxyactophenone (Monomer) but it shows very less binding with amino acid then synthesized supramolecular ring. In 2,6-Dihydroxyacetophenone [4] arene having tetramer ring gives more effective detection for amino acid.
UV-vis spectra of detecting Glycine
Glycine solution was prepared in distilled water and sensor 1a-1h solutions were prepared in acetonitrile solvent. The Figs. (28-35) displayed the changes in UV-vis spectra after the addition of glycine. In the UV-vis spectra, sensor 1a-1h (1×10 -5 M) shows the absorption peak at around 350 nm. However, after the addition by different volumes of glycine solution (1×10 -4 M) the new absorption peak observed at around 390 nm. In the UV-vis spectra, the isobestic point is about 370 nm. It is indicating that the new compound is formed after the addition of Glycine.
UV-vis spectra of detecting L-phenylalanine (LPA)
A solution of L-Phenylalanine was prepared in distilled water and sensor solutions 1a-1h were prepared in acetonitrile solvent. The figures 36 to 43 display the changes in UV-vis spectra after the addition of L-phenylalanine. In the UV-vis spectra, sensor 1a-1h (1×10 M) the new absorption peak appeared at around 390nm. The isobestic point is around at 370 nm, is indicates that the new compound is formed after the titration of L-Phenylalanine.
UV-vis spectra of detecting L-phenylglycine (LPG)
In the same way L-phenylglycine solution was prepared in distilled water and solutions of sensor 1a-1h were prepared in acetonitrile solvent. The changes in UV-vis spectra after the addition of Lphenylglycine have been shown in the Figs. (44-51) . Sensor 1a-1h (1×10 
Conclusion
In conclusion, we have successfully synthesized 2,6-Dihydroxyacetophenone [4] arene derivatives by using CH3O -Na + as base under the reflux condition. All the prepared compounds were characterized by 1 H-NMR, 13 C-NMR, IR, and Mass spectrometry techniques. Prepared compounds successfully employed as sensor for the different types of amino acid. Here, all the compounds are working as sensor for the recognition of glycine, L-phenyl alanine, L-phenylglycine. Amino acid interacts with the four ketone group of sensor as well as four hydroxyl groups to form a Hydrogen bond. The interactions of sensors with different amino acids have shown by UV-vis spectroscopy. Amino acids are able to interact with sensors due to the electrophilic nature of sensor. Hydrogen bond was taken advantage to stabilize the product of titration. The interactions involve in the detection of amino acid is hydrogen bonding interaction (Fig. 52) . The observation shows that tetrameric supramolecular ring is more effective for amino acid detection compare with the 2,6-Dihydroxyacetophenone.
Experimental
Instruments, Reagents and Methods
All solvents and reagents were used of L.R grade without further purification, and the aldehydes were purchased from Sigma Aldrich. TLC was run on Aluminum pre-coated ready-made thin layer chromatographic (TLC) silica gel 60 F254 plate (Merck, Germany) and visualization was done using iodine or UV light. Melting points were verified by programmable Veego melting point apparatus. 1 H-NMR (DMSO-d6/CDCl3) and 13 C-NMR (CDCl3) were recorded through Bruker Avance (400 MHz) spectrometer. IR spectral data were recorded using Perkin Elmer FT-IR 377 spectrometer using KBr powder as standard. Mass spectra were carried out by XEVO-G2SQTOF. Elemental analysis was recorded in EURO VECTOR EA3000 CHNS-O Analyzer. Absorption spectra were measured in Jasco V-630 UV-vis spectrophotometer.
4.2.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetraethylresorcin[4] arene (1a) 2,6-dihydroxyacetophenone (0.500 gm, 3.289 mmol) with propanal (0.23 mL, 3.289 mmol) was taken in 20 ml THF and during stirring add CH3O -Na + (0.1 gm, 1.85 mmol) at room temperature. The Reaction mixture was then heated at reflux condition with constant stirring for 72 hours. The completion of reaction was checked by TLC (Hexane: Ethyl acetate, 8:2). After completion of reaction, the reaction mixture had been cooled at room temperature and solvent was evaporated in vacuum. The crude product was dissolve in 25 ml of Methanol. A few drops of AcOH (acetic acid) was added in this solution to get 7 pH. The yellow precipitate was formed and stirred at 0-5 °C for 30 mins. The product was then filtrated and washed with cold methanol and purified by column chromatography using ethyl acetate and hexane and dried at 40-45 °C temperature. 
4.3.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetrapropylresorcin[4] 
4.4.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetrabutylresorcin[4] 
4.5.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetrapentylresorcin[4] 
4.6.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetrahexylresorcin[4] 
4.7.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20tetraheptylresorcin[4] 
4.8.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetraoctylresorcin[4] 
4.9.
Synthesis of 4,6,10,12,16,18,22,24-octahydroxy-5,11,17,23-tetraacetyl-2,8,14,20-tetranonylresorcin[4] 
